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m m * 

[oooi] f*. ^?^yhmmfcBm%:4^?ffi.j&Vd, m-f^^m^mntc 
Steffi 

[0002] 4^^J^yYwm^ ^m^y^^h^^m^m^hmti^xatmu 

^w^yhmmttk^xi^ n&mttm v ^xmn.m ^*mmt ^Km&vx 

x . mmmfcmmKx^mmzmmirttmmsmmit:£ftx\, ^ 

[0003] -r^^yhfEMO^V^m^^^bTf*, ^t£^l^#tt<£*^# 

<knzu ^utx^x^m^^yr^M^m^mvt^^m^m^^^xn. 

s<?f%m (100 %Dutytf>M<9o.£LfrlJSlJ) mDutyXWM&ft^tc.&ft\ZLfc&% 
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[0005] &fc, ±IS<Dj;5^^m^^%fflv^r^$t^fcR]J»|J^^5 > ^rttt^jf&o^ 

[0006] *fc. 4>-?i?^yhmmm4>'?ffi.}&mz.&\, >-c, TK^^-r^^^^^uv 

^$hxh% 0 isfavtetfb. M^^^n^i^pH^^^^nftiff^^b 
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[0007] #fF^Cmi : #IB5p6-25575#^r# 
#fP^m2:#PB¥7-228810^# 

g ny&<DM.xh&m£tiit^?m&m*&m'tz>z.b, ^w&m\^zA^?v>=. 
iyhmm^mRnmmm^m^x<>xmm^ntmm^^mir^bx^o 

[0009] (D^^noi/Tv^^cDiif^tt^ ynyx^t© 

. &7£<Di/Ti'mmzttVXte~&b^<D&Wtf&btiZ>Z.b. Zbia-imulrZJj 

m^*u<^tb, MBnvmz&\,^xhmv<&m3:i&W:&^^bz&\^cu 

[0010] •r^^±IBMM{iWT^^PJ k xm&zntco 

[0011] —IB&XX) 

Mb3] 
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[0012] (5»X „ X , X RXfX (4 % Zrtl^tmiL ^ -SO-ZRXJ^-SO -Z<DV vf fr*** 

1 2 3 4 2 

12 3 4 

7;V^;H, TU— /VS. ^n^S. iX7/S, fc 

a -a *S£rft> -b it. Ztl^tlX -X *5«fO*Y ~Y <nW&mk*$k1r 0 ^LTa 

14 14 14 14 

1 4 
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1 4 

-To 

1 2 3 4 1 2 3 4 

(2) !WB-«5*;(D ^^$ns^T^lfe^sTIB-JK^(n)-«$iT^-i:«r«p«^ 
•T5 (1) fBSW^^ffiJ&l&o 
[0013] — JHSSGO 

MM 




R 3 



[0014] OCT, Mte-j&5£(I) m*5»-tSi:Piai"e*>t). R — R fi^r^^il^-SO Z5r 

14 ^ 
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[ooi5] (5) wm*^*i/^m*mir^mnik&®&x$/y.\tt<Dm^, usv^^/v 
mzi^Tz^iMit&voRTf/xte^mxhz, d) - (4) <?^-f ti^im 

[0016] (6)ffimz^*^m*ftirz^Mik&MRrf/x\tt<DmK 

m^o^^s.i^/x}«^m-efcs, (1) - (5) (D\ ^-f^—m^MM^ 

toon] (7)mm^7?^>-it&*w^k&®Rx?/x\tt(?>mK -r^^u^-wm^^ 

^sr^-ste^-cavs, (7) ^^<o-rv^m^o 

(9) mmt??\/i'ik&*¥*^ik&mmf/x\tt<Dm^. 2m^/^^y^ 

^•r^t^RUXXl'i^mx^, (6) — (8) (DV ^-f tbd^— 3Bl-IE*6<£>-iV 
[0018] (10)#IfB2^^^7/^drv'/V*^b, ^*l/>'#te£#o>ffc^;&tlv / Xte ; £ 

-^f^v--2-^h^^ N 6-7°v#^>-2-T-7h^mRTf^nb<7>M<D'Pt£<bh 

[0019] (12) Huia^/v^^/vS^Wi-^^W^b^&^/x^^^^^^m^ 

[oo2o] ( 1 3) mmfT^gkWt , fftm**tf*^/um&mir%^M4b&mRxf/xte 
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^<Di&<D^mttW.MmikX»l:0. 1— l:lO0>4fiffl-Cfc5, (1)-(12)<DV>T fl 
[0021] (14)K^.y^V^#®^^J^A/-T?JfeS, (1) — (13)©Vvfftj&»— 

[0022] (i5)^iay^^#®^^Jd^r^^w^y=— /^#B^^J-e$>s^ (1 

4) ^lEm^^m^o 
[0023] (lemm/^^^m^m^^nmm^mKM^xo. i-5M%-^a/t? 

[0024] (17)5^gSIil^A/t^, (l)-(16)(DV^H^^^(-IBm^>-r^m 

[0025] (is) onmmmiRzmmK yv^—^—^xibz. (17) ^ie^o^^^o 

[0026] (l9)20 < C(^t^^^^pH/65^ 8. 0—10. 5-efc5. (1) - (18) (DV^*f 
[0027] (20)-l'^> ? ^MB^&^*3V^fflV>^6, (D-d^^V^tV^^-^^IB 
[0028] (21)ffi|E^^^MB^fe^ > m^^^^^^^^t-^^^^^^^i" 

^^v^^h— ^K^fflv^diB^feT?^, (20) \z.mm(D^>^mMm 0 

[0029] (22M>^J&^«£n±fflU ^^^fB^^^^^itTfB^^fi 1 ^^^ 

(23) (l)-(21)^V^^^^IB«^^m^^fflV^|a^tLfc. Xte( 
22)^lE«^IE^)*^<t?)|B^tl,fc^^^i5:^i-?)fB^o 

[0030] fe. ^?njmt<nm&Mbi,x±M— (i) xmfrtsfrz&m??*^ 
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[0031] mimmmRUitm'\x^m^t^n(c. i. ^^h^-i99)^3t«H4( 

[0032] ^9J0>^**&ffc«Wu TkXte, ^t^tt^MH^W^S^ffiWtfr^fc, 

[0033] — jft^Sd) 
Mfc5] 




[0034] HtfSe— JKsSCD ^*^T. X . X , X ^o^TJ^X fit, ^r^tOlfe^^, -SO-Z^fc 

12 3 4 

te-so -zsr^u #^-so -zas#*uv\, 

2 2 

[0035] Zte. ^tL^^ir^, g^t>b<fiMg^T/^VS, B&t>b< tttlBlft©^ 
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[oo36] z^m-rm^t^mm^T^/um^ ^mm.^mn-30(DT^/vm^ 
0*uv\ m&m<nwtL-x^ '&m<nz, y,y,y ^j^g^^wi- 

12 3 4 

[0037] Z/5^i-g^fc{i^m^CD^^oT/^/^Sfi> j^^^^-m^5-30C0v'^ciT 
/kdr/V^S0^UV\ g&^O^LTte, t£3&COZ. Y % Y . Y jSXtfiY ^Hi^g 

12 3 4 

[0038] Z^^i~g^^^4i|g^(DT/^=/V^{*, ^mm^m^2-30(DT^=-/V 

12 3 4 

[0039] z^mirm^tii-iMm^T^^mt. mmm^m^sofDTy^/v 

m&&<D®\kvxfe, m&<Dz. y „ y , y %>£xn ^H^g&s& 

12 3 4 

[0040] ztim-rm&ttfemm&vTy-jpmfe, ^mw^m^6so<Drv-^m^ 

$f^LV\ gt&«<D#IJ£LTte, #3£<DZ, Y , Y . Y £>J:I5Y /^-g&S£*1- 

12 3 4 

[0041] Z^^i"^c2^S^UT^, 5M*fcfi6M#Ot>(^^W*b<. ttb\f3Hm 

v\ ur^zxm^fi^^mm^ m&&w&mmL-x^7 L vm<DBxm^-rz> 

g^-rs^ta* Rrtg-efc^o t°yi^ tr?$^ t°y5:^. t°y^v, i>yr>^ 
y^. ^y^r/y =w-;/y^ >^/y>\ 7^7^^, ^/^-y-y^ fp-zw, -r>-K— 
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/k -^xvy^iJ-y— /k t> nyv?>\ t°-<y^>\ t'-^v^ -t^yvy 

^^mzft.kmmz.&m~rz>t, t°yi^\ t^yv, t°y^y>\ t°yy^y>\ hyr^y\ 
t^y— /k -r^y— /k ^yx^yv— /k hyry— /k fr/-^ -<yy^- 

12 3 

4 

[0042] Y V Y N Y te, ^-^tate^ ao^VI^, ^> 

12 3 4 

^vjT/V-^m, T/V^r^vm, T7;V*c;vm, TV—/vm, ^7^^^ v-7yS, t 

T5:R^ ry— /lyr^s, ->WKS, ^yr^^r^y^, t/i^/v^-^ ry 
Tkmm*. ^o^?, r;v*c;vm. rv—^m. i^rsm, t/v=^> 

[0043] Y . Y . Y . Y ^Z^$^^g^^«^^^ pT^XT^i:#^. ^Tl- 

12 3 4 

[0044] /no^» (fclfctf* ^M^-. £*JD§m ;^^#[l-120ii:mfc^^ 

2- 1 2<Dmm*tzfefrt&MT/i'3c~^m. mm^vx v ^-ct> £v 1 20 

lE^o^fciWJiL-r, #j;tkfy^yK xntVK ^yy°ntvv, t-y^/K 2 
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; v) i^vm&iMTLtt* ^*vy/K twy/K hyrvU/K 2-^y/K 2-^~ 

/V, 2-fcT!J$S*=.A\ 2— Oo^TVyAO ;T/V=3^^(^Jx.}^, yi^>, ^Hf^ 
, 2-;*HK/^HF->\ 2-^^/^/V^^/V^h^^) ;T!J— /V^v-SC^JxJ^ ^ 
/=^v\ 2-^/V7rc/df-i/ N 3-t-^ 

5K) ;T/V^A-T5:yS (#l?tk£. ^/KT5A l/^/UTSA S*n?vVT5A ff-As? 
^vVT^y) ;T-y/g(#!I;U^ :7*=vl'T$A 2-^pp7-!J/) ;»7WKS(#lx.fc£ 

*\ 2-^>=3f->-5-t-^-^^/V7ai=/^^-, 2-^/V^>^ai^/V^) ;T/V=¥ 

xJi, y^^VM^T^K ^>^VX^*XT5K % p-h/l^^A-^T^K) 

N, N-^xf;i/7;W77 ; t-f;l') y^/l^/l^—zK 
Jj;VT$^sVWimX-\Z. y^Sofr/V^/K 77'A<tt't/#A<&~A') 

y) i^KSCfllfcti, N-^yW5K, N-7^/W^K) ;^7-a»7 L :*-S(0!l;ifc£* 2 
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-^w^ryy/i^*-, 2, 4-^-70:7^^-1, 3, 5-hyry— 2-t° 

Tir^/K 3-:7^/K/£i/V-(VK ;^>14§i7kt£^(#l;tJ^ 
[0045] — (I) M&V ^a -a x b -b « x ^tfl^flX — X „ Y — Y <D@&S»ic 

14 14 14 14 

i- 0 ^euTa -a o— 4<Dfessrca!>«j, b — b r±, ^venaast 

14 14 

fcl, 0— 4©«HWrt?*>5, r^T% a -a *5<fctfb ~b &2$X±<DmkX*ibZ>b% , 1S#C 

14 14 

14 14 

[0046] a^iUfctt, a +b =4^Biff&»fcU ZrtVeftm&K, 0-4©St^L, 

1 1 

[0047] a &£Xfb fit, a +b =4O0i#£«fcU ^JVetOS&lfc^ 0^4«It^L, 

2 2 2 2 

#fc:#£LVvz>ra\ a dn*fcri2S:^U b ^3^fcfi2?r*-rm^t>^:-efe«9, ■£ 

2 2 

2 2 

[0048] a *3im> tt, a +b =4<DSIi^«/cb, ^^tOtt^ 0-4©it^t > 

3 3 3 3 

3 3 

3 3 

[0049] a *3«fctrt> tt, a +b =4©H«&J*fcU ^rtl^etOfi^t-, 0-4(Z)It^^U 

4 4 4 4 

#^£?£U^<Dte, a #l*fcH:2«r«U b ^3i£fcte2£*1-m^MrT*fc*9, -t 

4 4 

4 4 

[0050] m»*, &mji>m, temmitm, &m*m\M. &zte&m^v?>4k 
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[0051] MtlsXift *IA TklJf JJfC^mt-, ^S5n^^bT, Li, Na, K, Mg, Ti, Zr 
, V, Nb, Ta, Cr, Mo, W, Mn, Fe, Co, Ni, Ru, Rh, Pd, Os, Ir, Pt, Cu, Ag, Au, Zn 
, Cd, Hg, Al, Ga, In, Si, Ge, Sn, Pb, Sb, Bi^S^f fetbSo BMbttfcUrfiJ:, VO, 
GeO^W^lX^tf ib*L6 0 *^C, Tk^fb^LTfct, Si(OH) , Cr(OH) , Sn(OH) 

2 2 2 

3&3S0*L<agtf e>*L5 0 'Ma^VflrffefcLTtt, A1C1, SiCl , VC1, VC1 , 

2 2 

VOC1, FeCl, GaCl, ZrCl^a^f ftfrX*h, Cu, Ni, Zn, Al^^W*b<, C 

[0052] — jR5£(I) -C^^ttS^^nv'T^Wb^^, L(2tf <D}g^S) Sr^UTPc 

(^nv'T-^gt) ^2*#:(^|x.fi, Pc-M-L-M-Pc) ^c«3*^^?f^bT^ 

[0053] L-e^$n^2ffi(Djg^f*, ^^-o- , ^^-s-, *;^^;H-co- 

2 2 

[0054] _h|E— JR^ (I) 7^n^T^^b^O^-T*«750-3000<Df5ffl^ 
#?£IX, ££>K1995— 2500O^fflO^T-*3{iW*b<, *©»t»-et>995— 2000<D 
$H^*/W*L< , #^995- 1 800©teffl©#^fia s *fe»*LV \, 

[0055] — jR5£(I) -V&£tlZ7fi*i/T~>4t&to&, U2Hfc<Dm&m Sr^LTPc (7* 
di/T^^m) /^2*ft; (^J^fi, Pc-M-L-M-Pc) *fc«3*#:?r^i-§#^^ 

^i(995— 1800©ffiffl)©2ffiF(2*#:«>*g-) , *fcfci3f&(3*#(D#^)T*fc 

[0056] — B&Z (I) -C^^tt^^n i/T~^4k&m*, X,X,X,X,Y,Y,Y 

1 2 3 4 1 2 3 4 

[0057] M&S£UTO^Vt^7Rt£SKte, (-SO ~X + ) , *;nK^>;H (-C 

3 

O "X*), *5j;t*4iRT>' c e=- ^AS(-N + RR'R"X), 7^^77^/H(-SO 
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N + X"COR) , (-CONYSO R) , ;V^/V7r^ 

2 

^T/VSC-SO N + X"SO R)^a*£*txSo ^f*b<li, *A*&m* j3/V&*i/A'2kt5& 

2 2 

^(#>j, -^y^A-r^ tjy&M*is, v^v^iri/) s t^^a^i^ 

[0058] -^(I)«tl57^ni/7^MI4, te^f^ttS^ttlS**: 

[0059] JilB— ^(I)^$n«7^nVT=>'>fb^^bT#^0*UVMb-a^Jtt^ T 
[0060] (-f)x -x fcHlLTtt, rtvb^s. tti^ftmiH^ -so -zas0*U>\, 

14 2 
1 4 
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1 4 
1 4 

(*)Mte, cu, Ni, zn, iztcteMX*&zz.bt)m-£^<. tefrxhCuXhz>z.btfWth 

(^) 7^nv'7^^^©^ : M« 1 750— 3000(7)^ffl^W*U<. Ht-995— 

[0061] filB-^^: (i) T?^$tt^b^<D^bv ^&S<z>*l^:b^;iov ^xn, U 

0*lv ^mx&%ik&m&m>i&it\j< \ 

[0062] — m^iVxm&nz^v^T^k&M&tpxh, TIB— ^(m)-e^$^ 

[0063] — ^(III) 
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0^22)322 



[0064] MIB— ^(HD^lv-C.X ,X ,X 3o<fctKX ^tl^f^^Li^ SO-Z 

21 22 23 24 

2 2 
[0065] Y -Y ^MLT^^^tvM3t^-^(l)<D^OT,Y, Y.Y^tV^tb 

21 28 1 2 3 4 

mmxm, m^v^mhm^xh^ 

a —a 4^a +a +a +a $f*b<tt4^a +a +a +a ^6«fe 

21 24 21 22 23 24 21 22 23 24 

U fr^fo^timiL\ZLlitfzte2<Dmk*^'o 4#^$mXtea =a =a =a 

21 22 23 24 

[0066] MtetfifE— m&(X)\z.&rtz>*Abmmxibz> 0 

X , X % X ,X ,Y ,Y , Y V Y ,Y ,Y ,Y jo^OT ^>!i<^lo|i, 

21 22 23 24 21 22 23 24 25 26 27 28 

12 3 4 

[0067] (no x*m£thz>7?^>T~^t&m^ ^*>vm7k&miztc\-z-(*>& 
m*&m&mwi:mtL,x#i-z>mtf~ft z ?'* iz.'j?K<tb io##b-tv ^<dx% * 
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[0068] _h|S— ^(IID^V^T, ^^nixT=Wb^^5>T-*f*750-3000(Df5ia 
/5W£b<, $^995— 2500<Df&H<D#^*;W£lX. ^£<D 4^995— 2000 
^»^*^0^b< , #M995- 1 8OO<D^ffl(D^M^^0^bV \, 

Sr^LTPc (:7*n v-T-^gt) ^2#i$: (#|xJ^ Pc-M-L-M-Pc) &fcfe3 

fBfB^#^^bV^T-*(995-1800<D$5H)©2^(2*#:(D#^) , £fcJ33 
{g(3*frO#1^)T*fc3 0 ±|E2*fc«3*^(D0*bV^^-*{* > ig&fSL 

[0069] ilE-^CllO^^^^^nv-T^Wk^^bT^^^bVMb^^. T 
IE OY) - (-) <DU^&tt*m-r Z>4k&MX*&% 0 

[0070] (^)x -x MML-cte, ^th^nmin^-so-zi>m^.^\ 

21 24 2 

21 28 

*S^0^b<, #^7Kmi^^, 'M^VM^ ^T/S, ^/l^^rvv^ *3£r** 
(=)a -a fct, -tivemj&ac^ % l£fcte2T*fc5w£3W3:b<, =a =a 

U 14 11 12 13 

=a = lT*&5^£/WlfcU/\> 

14 

(*)Mtt, Cu, Ni, Zn, £fcfc&U-efc5^^#?£L<, &a>T^Cu-e&5^^At> 
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(^)7^ni/7-yjb^!lO^ : fitt < 750— 2500<D|g|S/6W*L<, Ht-995— 
2500(Dt5ffl<D^*^W*b<, ^O^T^995— 2000<DfSffl<D#^*;W*L 

[0071] IfflB— «^(III)^$^<b^©»*bV^g^om^*?*^oV^-Ctt, ffi 

[0072] — f&^mx-mztL&ypvi/T-^k&mcDtpx^ tib— asss (iv) x»m£tvz> 
m&<D7?vi/T~i/ik&m*£b\z&&LAt\ stm^ *mm~?m^z>— ^(iv) 

[0073] — jH!5£(IV) 




{S<0)q2^2}a 32 

[0074] — #5£(IV) OZ . Z , Z , Z KMUCtt. ^a^Mfc^-^Cl) *<DZtmm 

12 3 4 

[0075] q % q . q . q Ji, *r*V^h4!&SCK:. l*fett2©«£*S^U #^2T*fe^^^*W* 

12 3 4 
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IX.-ttf^-efcq =q =q =q = 2-?&ZZ.b&mb1fr*\J<\ 

12 3 4 

a ,a ,a ,a \t^th^tm^. l*fctt2©«E»S*U &Kl-&bZZb& 

31 32 33 34 

0*b<, -tOtf-Cfea =a =a =a = l^fc5r£3 J *t>0*LV\ > 

31 32 33 34 

[0076] Mtt, SfflE— Jfi!^(I)tJ:43»t5M^|^iS|-e*>So 

12 3 4 

7$xi*yT—l<'\\&m<r>ft^m&, 750— 2500OfSH*W*U<, j£&-995— 25 
#^995— 18000$5BBO^^** s St>^*bV> 0 

[0077] *mm^m\<^-mj£<X)-em£tizfc&m<Dtp -era, tie— jK^dD-c^^tbs 

[0078] — $£5£(II) 
Wb8] 




14 2 

•To Ztt-«5*;(I) K:i3tt5Zfclllgrcfc9* »*UV^Jt>lwlC-C*>5o <&U 4o(Z)ZO 
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[0079] ±mk&V0<D?*>. —tS&Mtt) t-*5TOM^5n^T^«9, ^>"l4^7Ktt^© 

[0080] *&wxm\<^b<Dx%z>Tm-®&(v) •ei§^7^n^7^y|^tt, 
T^^^^^y-i-y-^vKy ^^^tM- (y) dxm£tiz>&mmmft&ziifc£-& 

14 

M-(Y)dX*m&tl&&mW^fctL.X\-Z, Al, Si, Tu V x Mn, Fe, Co, Ni, Cu, Z 
n % Ge N Ru, Rh, Pd. In, Sn x Pt, PbtfVNtz^V>fb#K jj/V7$>mffiMfc. 

, mmm.. *;^=;w^i5, warn. $gfcm&mfbth% 0 ^mh\.x\±mtm 
, ^tm. mm, mt=-^/^ w^v*^ mm-v*^ mt^vi-K 
=i/vvk mwt^v^K mtm, mtm&, mtm&. mmm®. mt 
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[0081] Mb9] 



H 




[0082] ^<D £5 \^XmhfoZ>mU--WC& (V) T*££*l^>ffr£4& R (SO — Z ) , R 

1 Z I Ct 

(so -z k r (so -z K r (so -z ) <D&e&te«i;i*5tt5Mt£^fc$TfE- 

22 3 23 4 24 

j&ss (a) -l- (a) -4-em^fi^t^m<Dm^-mtt^x^ ^ 0 
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[0083] MfclO] 





R 2 R2 
-*SCCa)-3 -«5£<a)-4 



[0084] ^K^fflV>5^T^^f<D^Ji:UTfi,#M2002-249677^-, 1^2003-213 
167-5§\ |^2003-213168^#(D(S^\ #02003-13792^^^$^ (C|S« 

[0085] [^1] 



-«3t(V) 






M 


Z. 


Zi 


Z» 


2a 




Cu 


-(CHafcSOsNa 


-(CHi)aSOsNa 


-(CHihSOaNa 


-(CHOiSOiNa 




Cu 


-(CHOjSOsU 


-(CHOaSOsLi 


-(CH2>aSOaU 


-(CH2)jSOjU J 




Cu 


-(CH0*CO*K 


-(CHlhCOlK 


-(CHi)aC02K 


-(CH2)xC02K 




Cu 


-CHiCH (OH)CHzSOaU 


-CH2CH (OH)CH2SOaLi 


-CH2CH (OH)CH2S03U 
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